Characteristics of duodenal morphogenesis during the perinatal period by Akhtemiichuk, Yuriy Tanasovich et al.
Îðèã³íàëüí³ äîñë³äæåííÿ
Êë³í³÷íà àíàòîì³ÿ òà îïåðàòèâíà õ³ðóðã³ÿ – Ò. 8, ¹ 2 – 2009 12
In recent years researchers concentrate their
attention on the diagnosis and treatment of
congenital malformations of the digestive
organs that require surgical treatment [1, 2].
Within the mortality pattern of children with
surgical diseases the share of lethal sequelae
reaches 90% [3]. Particular attention is given
to timely perinatal diagnostics which permits
to determine a policy of pregnancy manage-
ment [4]. An expansion of anatomic investiga-
tions of man during the perinatal period of
ontogenesis is a bare necessity since numerous
diseases of children and adults are etiological-
ly linked with the intrauterine period of the
development [5]. 
Bibliographical findings, dealing with the
consistent patterns of the structure of the duo-
denum during the perinatal period are frag-
mentary, not numerous and unsystematic.
They deal mainly with a study or the anatomy
of the duodenum of a certain age group or
embryonal transformations at the early stages
of the development [6-8]. The absence of
papers, concerning an evaluation of the
dynamics of the morphometric parameters of
the duodenum during the perinatal period de-
termine the topicality of the research.
This particular research is a fragment of a
planned scientific research of Bukovinian Sta-
te Medical University entitled "Sex-age-rela-
ted regularities of the structure and topogra-
pho-anatomical interrelations of the organs
and structures during human ontogenesis. The
specific characteristics of age and sex-related
embryotopography" (¹ 0105U002927).
The object of the research. To establish
standard and variant anatomy and correlations
of the morphometric parameters of the duode-
num during the perinatal period of human
ontogenesis.
Material and methods. The study was car-
ried out on 120 specimens of fetuses and new-
born infants in situ, using the methods of mac-
romicrodissection, preparation of consecutive
microscopic sections, roentgenography , mor-
phometry. A statistical analysis of the obtained
findings was carried out by means of comput-
erized programs "Statgraphics", "Excel 7.0"
and "Statistica".
Research results and their discussion. A
chronological order of spatio – temporal trans-
formations of organs and structures, exerting a
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Ðåçþìå. Ìåòîäàìè àíàòîì³÷íîãî äîñë³äæåííÿ âñòàíîâëåíî, ùî òèïîâîþ ôîðìîþ äâà-
íàäöÿòèïàëî¿ êèøêè ó ïåðèíàòàëüíîìó ïåð³îä³ º ê³ëüöåïîä³áíà. Ïî÷èíàþ÷è ç 7-ãî ì³ñÿöÿ
âíóòð³øíüîóòðîáíîãî ðîçâèòêó, ÷³òêî äèôåðåíö³þþòüñÿ òêàíèíí³ øàðè êèøêîâî¿ ñò³íêè.
Óïðîäîâæ ïåðèíàòàëüíîãî ïåð³îäó äëÿ äâàíàäöÿòèïàëî¿ êèøêè âëàñòèâ³ äâà ïåð³îäè ïðèñ-
êîðåíîãî ðîçâèòêó (5 ³ 8-10 ì³ñÿö³) òà ïåð³îä ñïîâ³ëüíåíîãî ðîçâèòêó (6-7 ì³ñÿö³).
Êëþ÷îâ³ ñëîâà: äâàíàäöÿòèïàëà êèøêà, àíàòîì³ÿ, ïåðèíàòàëüíèé ïåð³îä.
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syntopic effect on the forming of the topogra-
phy and form – building of the duodenum, in
particular, the visceral surface of the liver, the
head of the pancreas, the kidneys, the sigmoid
colon has been traced in the perinatal period of
the development.
Taking into account a marked character of
the anatomical portions of the duodenum in the
perinatal period, the presence of the principal 4
forms of the organ has been corroborated by
us. The typical form of the duodenum is annu-
lar that is observed in 64±5 % of cases. V –
(16±1 %) and C – like (11±3 %) forms of the
colon are less common, the least common is a
U – shaped variant (8±2 %). With the develop-
ment of fetuses the number of cases of the ring
– shaped and C – shaped forms decreases, that
of the U – shaped  one increases, whereas the
V – shaped form has almost identical percent-
ages throughout the perinatal period of ontoge-
nesis (Fig 1).
A relation to the peritoneum of the
anatomical parts of the duodenum throughout
the perinatal period changes. A retroperitoneal
localization of the duodenum is characteristic
of early fetuses (4-5 months), except the upper
portion and duodenojejunal flexure. In 6-10
month old fetuses and newborns the upper por-
tion, the superior and duodenojejunal flexures
are more often located intraperitoneally, the
upper third or half of the descending portion
and the ascending portion of the duodenum –
mesoperitoneally, the rest – retroperitoneally.
The skeletotopical projection of the duo-
denum in the perinatal period is changeable.
The upper portion of the duodenum is dis-
placed cranially by one intervertebral spase(in
early fetuses it corresponds to the superior
margin of vertebra Th12, in late fetuses-to the
inferior margin of vertebra Th11) the lower part
of the duodenum is displaced caudally by the
height of the vertebral body and two interver-
tebral spaces up to the level of the L2 vertebra.
According to our findings the villi of the
mucous membrane of the duodenum are clear-
ly revealed, starting from the 7th month of the
development.At the end of the 5th month sin-
gle primary crypts are observed. The epitheli-
um in 6-7 month old fetuses is well developed,
representing an enterocyte of a cubical or
cylindrical form. Transparent and distributed
irregularly goblet cells are located in the
mucous membrane of 8-10 month old fetuses.
The number of cells in the mucous tunic of the
duodenum increases with the development of
fetuses. Starting from the 6th month the prop-
er mucous plate of the mucous tunic is well
marked. The number of blood vessels in the
submucous layer increases as fetuses develop.
Isolated Brunner's glands in the submucous
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Fig. 1. Dynamics of changes of the duodenal forms during the perinatal period of ontogenesis.
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layer are revealed in 7 month old fetuses which
embrace practically the entire thickness of the
submucous layer at the end of the fetal period.
The circular and longitudinal layers are
differentiated in the muscular tunic of the duo-
denum. If the longitudinal layer in 4-7 month
old fetuses is interrupted sometimes, then it is
of almost identical thickness with the circular
one in 8-10 month old fetuses (Fig. 2). A fee-
bly marked character of the serous tunic of the
duodenum is characteristic of 4-5 month old
fetuses, in 6-10 month old fetuses and new-
borns it contains a great number of connective
tissue fibers and blood vessels. A fusion of the
serous membrane of the duodenum with the glan-
dular capsule is observed in the region of a close
contiguity of the pancreas to the duodenum.
On the basis of the obtained findings we
have singled out two periods of an accelerated
development of the duodenum (months 5 and
8-10) and a period of their slowed down deve-
lopment (months 6 and 7). A relatively delayed
development in 6- and 7 month old fetuses is
not intrinsic to all, but only to 50 % of the stu-
died morphometric parameters of the anatomi-
cal parts of the duodenum.
Direct correlation dependencies of the
parietocalcaneal length of the body with the
diameters and lengths of the body with the
diameters and lengths of different anatomical
parts of the duodenum stipulated by an identi-
cal speed of the biosynthetic processes of the
morphometric parameters of the duodenum
and the body as a whole have been established
throughout the entire perinatal period.
In the process of the research direct corre-
lation dependencies between the morphomet-
ric parameters of different anatomical parts of
the duodenum during the perinatal period of
ontogenesis point out to a considerable degree
of integration and essential synergism of an
accelerated and slowed down development of
the structures under study.
Conclusions. 1. A typical form of the duo-
denum during the perinatal period of human
ontogenesis is circular (64±5 %). 2. Histo-
structurally the wall of the duodenum at the
beginning of the perinatal period (4-5 months)
is characterized by the presence of primary
crypts and the muscle plate of the mucous
tunic, a diverse thickness of the layers of the
muscular coat; the villi of the mucous mem-
brane, goblet cells, Brunner's glands in the
submucous layer, an almost identical thickness
of the layers of the muscular tunic take shape
in the duodenum of 8-10 month old fetuses and
newborns. 3. Two periods of an accelerated
development (months 5 and 8-10) and a period
of a retarded development (months 6-7) are
intrinsic to the duodenum during the perinatal
period.
Outlooks of further research. It is expe-
dient to determine the topographo-anatomical
characteristics of the papillary segment of the
duodenum in fetuses and newborns.
Fig. 2. A longitudinal section of the duodenal wall of
a fetus 410.0 mm of the parietocalcaneal length. Stai-
ning with hematoxylin and eosin. A microscopic speci-
men. Ob. 3.5õ, oc. 10õ: 1 – the muscular tunic; 2 – the
suubmucous layer; 3 – the pancreas.
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ÎÑÎÁÅÍÍÎÑÒÈ ÌÎÐÔÎÃÅÍÅÇÀ ÄÂÅ-
ÍÀÄÖÀÒÈÏÅÐÑÒÍÎÉ ÊÈØÊÈ Â ÏÅ-
ÐÈÍÀËÜÍÎÌ ÏÅÐÈÎÄÅ
Ðåçþìå. Ìåòîäàìè àíàòîìè÷åñêîãî èññëå-
äîâàíèÿ óñòàíîâëåíî, ÷òî òèïè÷íîé ôîðìîé
äâåíàäöàòèïåðñòíîé êèøêè â ïåðèíàòàëü-
íîì ïåðèîäå åñòü êîëüöåâèäíàÿ. Íà÷èíàÿ ñ
7-ãî ìåñÿöà âíóòðèóòðîáíîãî ðàçâèòèÿ, ÷åò-
êî äèôôåðåíöèðóþòñÿ òêàíåâûå ñëîè êè-
øå÷íîé ñòåíêè. Íà ïðîòÿæåíèè ïåðèíàòàëü-
íîãî ïåðèîäà äëÿ äâåíàäöàòèïåðñòíîé êèø-
êè õàðàêòåðíî äâà ïåðèîäà óñêîðåííîãî ðàç-
âèòèÿ (5 è 8-10 ìåñÿöû) è ïåðèîä çàìåäëåí-
íîãî ðàçâèòèÿ (6-7 ìåñÿöû).
Êëþ÷åâûå ñëîâà: äâåíàäöàòèïåðñòíàÿ êèø-
êà, àíàòîìèÿ, ïåðèíàòàëüíûé ïåðèîä.
CHARACTERISTICS OF DUODENAL
MORPHOGENESIS DURING THE PERI-
NATAL PERIOD
Abstract. It has been established by means of
the methods of an anatomical research that a
ring-shaped form is typical of the duodenum
during the perinatal period. Starting from the
7th  month of the intrauterine development the
tissue layers of the duodenal wall are clearly
differentiated. Two periods of an accelerated
development (months 5 and 8-10) and a period
of a slowed down development (months 6-7)
are characteristic of the duodenum throughout
the perinatal period.
Key word: duodenum, anatomy, perinatal
period.
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